Characteristics of coronary blood flow and transmural distribution in miniature pigs.
The relationship between phasic systolic and diastolic coronary blood flow and its transmural distribution has been studied in 29 Yucatan miniature pigs at rest and during heavy exercise, with and without adenosine infusion (1.5 mg . kg-1 . min-1) and with and without a subtotal coronary artery occlusion. Altered factors that affected coronary flow included vascular resistance, perfusion pressure, myocardial oxygen demand, and extra-vascular pressure. The data indicate that, at rest, endomural perfusion is significantly dependent on diastolic blood flow. However, the ability of the myocardial vessels to autoregulate during systole as well as during diastole was clearly shown with the use of adenosine infusion. This ability to regulate flow intrinsically appeared to transcend the endocardial dependency on diastolic perfusion under certain stressful conditions, e.g., during heavy exercise, when the diastolic duration was significantly reduced. Systolic transmural perfusion may then become a significant factor in meeting the blood flow demands of the myocardium. However, due to gradients in vascular resistance, perfusion pressure, and oxygen demand, the coronary reserve of the epicardium appears to be greater than that of the endocardium under any condition.